In vitro and in vivo metabolic profiles of fasiglifam using ultrahigh-performance liquid chromatography combined with Q-Exactive Orbitrap tandem mass spectrometry.
Fasiglifam is an orally available and selective partial agonist of hGPR40 receptor, which was unexpectedly terminated at phase III clinical trials due to its severe hepatotoxicity. To fully understand the mechanism of action of fasiglifam, it is necessary to investigate its in vitro and in vivo metabolic profiles. For in vitro metabolism, fasiglifam was incubated with rat or human liver microsomes in the presence of β-nicotinamide adenine dinucleotide phosphate tetrasodium salt, glutathione (GSH) and uridine diphosphate glucuronic acid trisodium salt for 60 min. For in vivo metabolism, fasiglifam was orally administered to rats at a single dose of 20 mg/kg and the bile was collected. In vitro and in vivo samples were analyzed by the developed ultrahigh-performance liquid chromatography combined with Q-Exactive Orbitrap tandem mass spectrometry. The structures of metabolites were proposed according to their accurate masses and fragment ions. A total of eight metabolites, including an acyl-GSH adduct, were detected and identified. M1 (acylglucuronide) and M5 (carboxylic acid derivative) were the major metabolites of fasiglifam. Metabolic pathways of fasiglifam involved oxygenation, oxidative dealkylation, dehydrogenation, glucuronidation and GSH conjugation. Fasiglifam may undergo metabolic bioactivation via acylglucuronide. Oxidative dealkylation and glucuronidation were the predominant metabolic pathways of fasiglifam in vitro and in vivo. Metabolic bioactivation via acylglucuronide may be the perpetrator of its hepatotoxicity. Our findings would be helpful in understanding the disposition of fasiglifam as well as its hepatotoxicity.